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CAST IRON.

that each individual grain tends to pull away from those next to
it. A shock therefore allows the grains to settle more closely
together, making the test-bar slightly shorter,

The author endeavored to find the true reason for the increase
in strength and discovered the following:

Test-bars -J in. square increase in strength until they have been
tumbled two or three hours, but not materially by longer tumbling.

Of tumbled test-bars, the weakest bars are strengthened most,
and the strongest bars are strengthened very little.

The removal of the surface weakens a test-bar.

Smoothing the surface of a test-bar without removing the sur-
face strengthens it.

Smoothing the surface of a test-bar by pounding with &
hammer increases its strength.

Pounding the surface of a test-bar strengthens it by condensing
the grain.

Therefore the strength gained by tumbling is due to making
the surface of the test-bar smooth and to condensing the surface
by peening.

Test-bars of gray iron containing least silicon gain most by
the process of tumbling.

This therefore proves that tumbling test-bars does not
strengthen to any great extent, if any, on account of the grains
moving on each other and readjusting themselves; but the great
increase in strength is on account of the condensing the grain by
pounding, and by smoothing, thus removing notches which would
induce fracture.